In this research paper a new conceptual model is introduced-the Diagnosis of Communication and Trust in Aviation Maintenance (DiCTAM) model. The purpose of this model is to recognise, measure and predict the relationship between communication and trust in the aviation maintenance field. This model was formed by combining a conceptual cyclical process and two established survey tools, adapted and incorporated in a single question set. The implementation of each phase of the DiCTAM model is performed with the use of qualitative and quantitative research methods. This includes the use of content analyses of accident/incident investigation reports and training material, a survey and a hypothetical case study. The predictive functionality of the DiCTAM model has been investigated through the hypothetical case study. The obtained results indicate a positive relationship between communication and trust according to the aviation maintenance employees' perception and accidents/incidents reports, even though basic training includes communication without direct mention of trust.
1.
Detect the existence of communication and trust in aviation maintenance practice; 2.
Recognise if communication and trust are covered in the aviation maintenance basic training curriculum; 3.
Detect and measure the perception of aviation maintenance employees on communication and trust within their working environment; 4.
Predict deviations in maintenance practice that can be attributed to communication and trust preconditions.
Model Formulation

Model Foundation: Cyclical Process
The foundation of the proposed conceptual model is a four-phase cyclical process used for the diagnosis of communication and trust issues in various facets of aviation maintenance. Each phase has been chosen to align with the objectives of the model, as outlined in the Introduction section of this paper. The cyclic process transforms the individual objectives of the model to a structured-interconnected process, following a systems approach. Each phase's tasks are provided below, with the cyclical process illustrated schematically in Figure 1: 1.
Phase 1: The two traits, communication and trust, are examined whether they exist or not in aviation maintenance; 2.
Phase 2: Aviation maintenance training material is examined to recognise if the aviation maintenance employees are trained for communication and trust and consequently if they have developed awareness and relevant good practices in their work;
Aerospace 2019, 6, 120 3 of 26 3 . Phase 3: The aviation maintenance sector is investigated for the detection and measurement of the relation between the communication and trust; 4.
Phase 4: Having completed Phase 1, 2 and 3, with all information and data available, one can predict any communication and trust precondition (positive associations), as a possible cause of error in any already established or new maintenance procedure/process/task in the workplace.
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Model Tool: Communication and Trust Question Set
In order to accomplish the tasks involved in each of the four phases and by extension the objectives of the model, it is necessary to introduce a new tool. For this reason, a dual-use question set is introduced, consisting primarily of the:
• Communication Satisfaction Questionnaire (CSQ) [22] ; • Trust Constructs and Measures Questionnaire (TCMQ) [37] .
Both the original CSQ and TCMQ [27, 38] have been adapted to research communication and trust in an aviation maintenance context. Details on the adaptation of the CSQ and TCMQ are provided in a separate paper, currently under review [45] . These two questionnaires are complemented with demographics and general questions' sections. The complete set is denoted as the Communication and Trust Question Set (CTQS) (Appendix A) and it is comprised of the following sections:
• Section A: Demographic information of the participants; • Section B: General Questions;
• Sections C, D and E: Communication Satisfaction Questionnaire (Section E is limited to managers); • Sections F and G: Trust Constructs and Measures Questionnaire (Section G is limited to managers).
The CTQS is common across all phases of the conceptual process ( Figure 1) and it is used both as a qualitative tool (having a recognition function) and a quantitative tool (having a diagnosis function). In both cases, the CTQS questions serve either as survey questions for human participants or desk research on primary/secondary data (i.e., when employing content analysis/case study methodologies). For example, as a quantitative tool, the CTQS diagnosis function can be used to explore the perceptions of aviation maintenance professionals about their 
•
Communication Satisfaction Questionnaire (CSQ) [22] ; • Trust Constructs and Measures Questionnaire (TCMQ) [37] .
• Section A: Demographic information of the participants; • Section B: General Questions; • Sections C, D and E: Communication Satisfaction Questionnaire (Section E is limited to managers); • Sections F and G: Trust Constructs and Measures Questionnaire (Section G is limited to managers).
The CTQS is common across all phases of the conceptual process ( Figure 1 ) and it is used both as a qualitative tool (having a recognition function) and a quantitative tool (having a diagnosis function). In both cases, the CTQS questions serve either as survey questions for human participants or desk research on primary/secondary data (i.e., when employing content analysis/case study methodologies). For example, as a quantitative tool, the CTQS diagnosis function can be used to explore the perceptions of aviation maintenance professionals about their work (Phase 3 shown in Figure 1 ). As a qualitative tool, its recognition function can be used to conduct content analysis of accident and incident investigation reports, audit reports and so forth (Phases 1 and 2 shown in Figure 1 ). Depending on the nature and Aerospace 2019, 6, 120 4 of 26 amount of the body of material available, a quantitative analysis of these data through this function is possible. The same approach can be followed for actual or hypothetical scenarios for prediction purposes (Phase 4 shown in Figure 1 ).
The overall construct and functionalities of the CTQS are illustrated in Figure 2 .
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Complete Model: Diagnosis of Communication and Trust in Aviation Maintenance (DiCTAM)
The merging of the foundation cyclical process with the CTQS (described in Sections 2.1 and 2.2 correspondingly) constitutes the complete model, denoted as the Diagnosis of Communication and Trust in Aviation Maintenance (DiCTAM) model. This is represented schematically in Figure 3 , where the different functionalities for each phase are also shown. The implementation of the model and the results obtained is presented in the next section of this paper. 
Results and Discussion
The implementation of the DiCTAM model is performed via a selection of different types of data and cases, in order to present its features, operation and the results that can be obtained when used for communication and trust analyses within an aviation maintenance context. Each section corresponds to the phases of the model, discussing in detail in the findings.
Phase 1
The content analysis technique was used in Phase 1 of DiCTAM, chosen for its capability for a thorough investigation of the existence of both communication and trust in real occurrences within aviation maintenance. A selection of accident and incident investigation reports was performed by applying criteria in relation to the language, origin and recency of the report. When applying these criteria, accident and incident investigation authorities/bodies from Indonesia, Ireland, Australia, Netherlands, UK, USA, India, Japan, Portugal and Hong Kong were shortlisted. Initial filtering of the databases of these authorities/bodies was performed with the term 'maintenance,' producing an extensive list of (100+) accidents/incidents. Thus, further shortlisting was necessary, in this case performed by searching in the internet for incidents/accidents considered as 'high profile' (based on their order of appearance in the google search engine results) and for reports containing substantial information (in terms of volume and detail) on the maintenance related causal factors. This shortlisting exercise identified the fifteen representative (for the purposes of this study) accidents/incidents selected for the content analysis. It is noted that further investigation (involving a higher volume of reports) would not add more to the scope of this analysis, as the reports selected were able to reveal the existence of these two traits (communication and trust), reaching their saturation point [46] .
Each report was manually scanned for the keywords 'communication' and 'trust' by the author as a Subject Matter Expert (SME) (approved European Union Aviation Safety Agency (EASA) Part 147 maintenance training instructor in Human Factors). In the case that a keyword was found in the report this was mentioned accordingly. From the previous keywords, the only found was 'communication' ('trust' was not found in any report). In this case, the items of the CTQS were used to identify any underlying communication or trust factor. The CSQ items were used to identify underlying communication issues while the TCMQ items to locate trust issues. The preconditions 
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Phase 1
Each report was manually scanned for the keywords 'communication' and 'trust' by the author as a Subject Matter Expert (SME) (approved European Union Aviation Safety Agency (EASA) Part 147 maintenance training instructor in Human Factors). In the case that a keyword was found in the report this was mentioned accordingly. From the previous keywords, the only found was 'communication' ('trust' was not found in any report). In this case, the items of the CTQS were used to identify any underlying communication or trust factor. The CSQ items were used to identify underlying communication issues while the TCMQ items to locate trust issues. The preconditions for errors identified were mapped against the questionnaire items, with a detailed justification provided.
The summarised results from the analysis of all (fifteen) accident and incident investigation reports are presented in Appendix B. This table offers a quick view of the items of the CTQS identified in these reports. Considering all data obtained from the content analysis (as summarised in Appendix B), it is indicated that both trust and communication are detectable in the aviation maintenance sector. In particular, trust and communication, as they are reported in the accident and incident investigation reports, are identified as distinct preconditions in the vast majority (78%) of the distinct maintenance errors. In six of the examined distinct maintenance errors (accounting to 14% of the total 42) trust only can be identified as a precondition to maintenance error, while communication is identified in just four distinct maintenance errors (corresponding to 8% of the errors analysed) ( Table 1) . Only 22% (out of the total forty-two errors analysed) included only one (communication or trust) as an error precondition and not both. It is, however, noted that these numerical results are not conclusive, as the investigation reports reflect the accident/incident investigators' exposition of evidence. This means that the investigators were not necessarily looking for 'communication' or 'trust' evidence; therefore, both factors may have not been exhaustively investigated (and subsequently reported).
More specifically about trust, the two types that were investigated in this research were about interpersonal trust and trust towards the company's software used for aviation maintenance purposes. The TCMQ, which includes all trust items, is divided into smaller groups of items, constructs. Each group indicates specific attributes of trust. Therefore, the specific characteristics identified here were trust towards colleagues' competence, integrity and benevolence and trust towards the company software's capability. Regarding the communication satisfaction, there is a similar grouping of items, depending on the theme of each item. Therefore, the groups of items, in relation to satisfaction, are-with the organisation's communication climate, with their superiors, with the organisation's integration, with the media quality, with the general organisational perspective and with the horizontal informal communication. These are the wider groups of the CSQ items, that were initially introduced by Downs and Hazen [22] and can describe categorically the specific issues with communication satisfaction identified in the analysed reports. Nonetheless, the aim of the content analysis here is to identify qualitatively the co-existence of these two factors as maintenance error preconditions.
Phase 2
For the implementation of Phase 2 of the DiCTAM, the data were obtained directly from official/approved aviation maintenance training sources. It is noted that the Federal Aviation Administration (FAA) does not include a distinct module of human factors training in its curriculum (as presented in Appendix B to Part-147-General Curriculum Subjects). Therefore, it is the EASA, Directorate General of Civil Aviation, Government of India (DGCA) and the Civil Aviation Safety Authority of Australia (CASA), from which approved training material can be obtained for review. All three regulatory authorities practically share the same curriculum for their maintenance human Aerospace 2019, 6, 120 7 of 26 factors training; thus, the analysis is performed on the EASA Part-66 Category A and B Module 9 'Human Factors' curriculum ( Table 2) .
Aircraft maintenance training under the EASA framework is highly regulated with provisions of consistency and high quality in the delivered course material by all approved maintenance training organisations (commonly referred as EASA Part-147 organisations, reflecting the applicable regulatory set). Two coursebooks were selected for the content analysis, as very few published and publicly available EASA Part-66 Module 9 'Human Factors' course material exists. These coursebooks were: The first examination of these coursebooks determined that both followed the EASA curriculum, as expected. Furthermore, the content of both books was found to cover the curriculum in a similar way, having a comparable structure and content. Therefore, these two coursebooks were the adequate required body of material for using the content analysis technique in Phase 2 of DiCTAM.
The EASA curriculum and the two coursebooks were examined manually by the author as a SME, to locate the words 'communication' and 'trust'. The EASA Part-66 Module 9 'Human Factors' curriculum covers only the chapters and subchapters of the material approved to be taught. In the curriculum, the word 'trust' is not used while the word 'communication' is solely used in chapter seven (Communication) one time in the title of the chapter. The next step was to scan the two EASA Part-66 Module 9 coursebooks for the same words. The results were as follows:
•
In Coursebook 1 [47] , the word count in Chapter Seven-Communication, for the word 'communication' is 52, while for the word 'trust' is 0. It is noted that in the whole Chapter Seven-Communication, there is no reference to trust, even though communication is analysed and different communication techniques are presented there.
•
In Coursebook 2 [48] , the word count in Sub-module 07, Communication, for the word 'communication' is 63 while for the word 'trust' is 1. Trust towards a message sender is referred one time, in the communication chapter, as a precondition in the effective receipt of a message.
The summary of findings in the curriculum and the coursebooks are shown in Table 3 . The second stage of this examination continued into the in-depth analysis to identify any concealed elements of communication and trust into the twelve elements of the Dirty Dozen tool. A better understanding of human factors has become imperative within aviation and several models and systems have been introduced and implemented in the continuous attempt to predict and reduce human error. In aviation maintenance, there are twelve factors identified as the principal preconditions or conditions, that contribute to human error, widely known as the Dupont's Dirty Dozen [17, 18, [50] [51] [52] [53] . These elements are dissimilar in nature and appear either on personal, group or organizational performance levels [54] . Communication is among these 12 most frequent causes of human error. These twelve factors are:
1.
Lack of communication; 2.
Complacency; 3.
Lack of knowledge; 4.
Distractions; 5.
Lack of teamwork; 6.
Fatigue; 7.
Lack of resources; 8.
Pressure; 9.
Lack of assertiveness; The Dirty Dozen is one of the most used human factors typologies in aviation maintenance, as it is still used in training and accident and human error analysis in aviation worldwide [18, [50] [51] [52] 55] . These 12 factors are of different nature and quantifiability; nevertheless, each one of them represents a causal failure in the user's judgement and as such, they are treated either individually or in homogeneous groups [52] . In particular, the results of this analysis were obtained by the mapping of the twelve elements of the Dirty Dozen with the use of the CTQS. All Dirty Dozen elements refer to the total population of the aviation maintenance professionals; therefore, all levels of management are included (Sections E and G of the CTQS which are only for supervisors/managers). Ten factors appear to have either the communication or trust elements concealed into their meaning. Two of them, the lack of communication and lack of teamwork, appear to have both communication and trust concealed. For illustrative purposes, the overall mapping of the CTQS items against the Dirty Dozen elements are provided in Appendix C.
The third stage included the manual tabulation of the elements of the Dirty Dozen against the EASA Part-66 Module 9 'Human Factors' course material. This tabulation (using the mapping of the CTQS items against the Dirty Dozen elements) revealed the concealed elements of communication and trust in Coursebook 1 and 2. The summary of the findings is presented in Table 4 . From this analysis, it stems that both coursebooks include all factors of the Dirty Dozen and consequently include indirectly and concealed both communication and trust elements in their content.
Considering all data from the content analysis (presented in Table 3 ) it stems that trust is not considered to be covered sufficiently in the aviation maintenance human factors basic training. In particular, the EASA curriculum has no mention of trust, neither as a separate chapter nor in any other chapters (and most importantly in the communication chapter). In the two examined coursebooks' chapters covering communication, there was only one mention to trust. Therefore, there is neither direct mention nor further explanation/discussion on trust. However, with the assistance of the mapping of the Dirty Dozen factors with the items of CTQS, concealed communication and trust elements were identified into the material of the two coursebooks. The direct absence of the trust factor in the training material may be partially covered by these concealed elements, although this has limited pedagogic value and effectiveness. 
Phase 3
In Phase 3 of the DiCTAM model the association among three factors was explored: communication satisfaction, interpersonal trust and trust towards maintenance software used by aviation maintenance companies. To serve this purpose, the CTQS was distributed to diverse set of aviation maintenance professionals working in civil and military organisations. The participants were sent an invitation to participate online (on the web-based tool Limesurvey) through emails. Over the two phases for the recruitment of participants, 501 aviation maintenance professionals were contacted and 259 answered fully to the questionnaire. A quantitative analysis was performed on the data collected, to identify possible interrelations between the three factors examined. For this analysis, a correlational research design was used to prevent any suggestion in any causal relationship among them. For the purposes of this research design, the specific statistical methods used were-Cronbach's alpha, descriptive statistics, correlations between variables, t-tests and analyses of variance (ANOVA) and Harman's one factor, with the help of Statistical Package for Social Sciences (SPSS) Statistics 25.0.0. Further details are provided in a separate paper currently under review [45] .
The survey results indicated, for managers and subordinates as well as for all employees, that a substantial proportion of their communication satisfaction was explained by their levels of interpersonal trust, giving statistically significant results. Differences in the communication satisfaction and software trust between military and civil aviation maintenance company employees were also observed. The results of civil aviation employees exhibit higher mean scores than that of military for all three factors. Overall, communication satisfaction was found to have a stronger association with interpersonal trust than with software trust. The mean scores of communication satisfaction and interpersonal trust increased across various levels of experience, with the differences between less and more experienced employees being statistically significant. An interesting finding of this research is that aviation maintenance professionals have relatively high levels of trust and communication satisfaction at the start of their current employment. This finding is also consistent with the initial trust levels theory, examined in the past for other industries. The descriptive statistics indicated that the participants of this survey came from many different geographical areas in small numbers. This can limit the results of this survey to be generalised to the global aviation maintenance professionals' population [45] .
Phase 4
Following the confirmation of the positive association among those three aspects of the two traits (communication satisfaction, interpersonal trust and software trust), in Phase 4 of the DiCTAM model prediction is attempted. Prediction can form different hypothetical occurrences (possible events and scenarios) by using the survey's results as a guide and can, therefore, contribute to the process of the examination of the two traits. More specifically, Phase 4 includes hypothetical scenarios about possible aviation maintenance deviations that can take place in real life with the use of the case study method. For this purpose, the case study presented next is selected to present the operation of the DiCTAM model, as well as exemplifying its use. A well-known case has been selected, that of the engine fan cowl door losses experienced in the Airbus A320 family fleet in worldwide level [56] . The method of the case study is considered to be suitable method to examine hypothetical scenarios. A suitable application for the prediction exercise is deemed the use of the Fan Cowl Doors (FCDs) maintenance occurrences (after the implementation of the new procedures, provisioned by the latest EASA Airworthiness Directives (ADs)) [56] . The case study methodology assists in the holistic examination of these hypothetical occurrences to unveil concealed elements and identify or even predict future trends or patterns [57] .
At this stage the aim is to examine these hypothetical scenarios for the identification of communication and trust elements and then, based on these findings, to predict the possibility of occurrence of each scenario. Seven scenarios, as they were introduced and discussed by Kourousis et al. [56] , are examined below for the identification of trust and communication elements. Each scenario is scrutinised against the items of the CTQS by the author as SME, for the identification of a question set's items within the scenario. The seven scenarios are divided in two broader groups, those which are occurring from two different situations:
•
The technician retrieves the FCD key from the designated storage area in the cockpit and inserts a logbook entry for the opening/closing of the FCD (Scenarios 1, 2 and 3), presented in Section 3.4.1; •
The technician does not find the FCD key in the designated storage area in the cockpit (Scenarios 4, 5, 6 and 7), presented Section 3.4.2.
FCD Key in Designated Area
Scenario 1
The technician leaves the maintenance task (in the area enclosed by the FCD) for the end of the failure troubleshooting. He/she performs the maintenance task at the end of his/her shift. However, he/she does not dedicate adequate time for the maintenance task, as he/she inadvertently prioritised the FCD task [return of the key, closure of the logbook entry ('FCD closed')], in an effort to avoid the FCD is not left open. This poor practice may result in reduced maintenance quality, under stressful or very time constrained situations, since FCD-related tasks are added to the existing workload.
Trust factor identified: Maintenance personnel failed to dedicate the time required for this task, risking the quality of this work. This indicates that the maintenance personnel deviated from an expected good practice in their duties. Specifically, by using the CTQS, the following three items are identified in this failure: F2-My colleagues perform their duties very well, F3-Overall, my colleagues are capable and proficient technical staff, F5-My colleagues act in the best interest of the project.
Items F2 and F3 correspond to the 'construct of trust in colleagues' competence' category while item F5 in the 'construct of trust in colleagues' benevolence' category.
Possible Prevention Measures: Putting more focus on time management techniques and requesting assistance from peer-workers/team leader in stressful/time-pressing situations.
Scenario 2
The technician performs the maintenance task straight away but leaves the key return and logbook entry closure for later. Since these steps were left for a later time, the technician either forgets completely to return the key/close the logbook entry or gets distracted near that time, having the same result. As a consequence, the aircraft release to service can be delayed, since the involved personnel (flight crew, technical staff) will have to locate the missing key and complete the FCD sign-off in the logbook.
Communication factor identified: Not performing a proper handover, makes the ideal preconditions for errors. This deviation from accurate reporting can result in lack of effective communication between colleagues and can prevent from the proper actions taken to mitigate the errors. Therefore, the communication problems identified here are in relation to items:
D19-The amount of communication was not about right, D2-The organisation's communication motivates and stimulates an enthusiasm for meeting its goals, C3-Information about organisational policies and goals, D8-Personnel receive in time the information needed to do their job, D6-The organisation's communications are interesting and helpful, D17-Issues whether the attitudes towards communication in the organisation are healthy, C7-Information about departmental policies and goals, D15-Meetings are well organised, D12-Communication with colleagues within the organisation is accurate and free flowing, D3-Supervisor listens and pays attention to personnel, D6-The organisation's communications are interesting and helpful.
Possible Prevention Measures:
A dual sign off practice would offer the opportunity for a confirmation check and reduce the possibility of misses and errors.
Scenario 3
The technician does not perform the maintenance task and has to pass it over to the next shift. Since these steps were left for the next shift, he/she either forgets to return the key/close the logbook entry or gets distracted to do that. In case that the shift handover is not performed properly, the FCD tasks are not completed. As a consequence, similarly to Scenario 2, the aircraft release to service can be delayed, since the missing key has to be located and the logbook signed off.
Communication factor identified: As with Scenario 2, not performing a proper handover, makes the ideal precondition for errors. This deviation from accurate reporting can result in lack of effective communication between colleagues and can prevent from the proper actions taken to mitigate the errors. Therefore, the communication problems identified here are in relation to items: D19, D2, C3, D8, D6, D17, C7, D15, D12, D3 and D6.
Possible Prevention Measures: As with Scenario 2, the dual sign off practice can mitigate this issue. Moreover, a thorough (verbal and written) shift handover would be helpful in avoiding communication gaps in relation to the FCD tasks (reducing the possibility for misses and errors).
FCD Missing from Designated Area
Scenario 4
The technician attempts to find the FCD key. He/she prioritises this task over the maintenance task itself. In the case that he/she finds the key, the amount of time spent on the search does not allow him/her to focus on the maintenance task, thus this is not performed adequately.
Trust factor identified: Similar to Scenario 1, maintenance personnel failed to dedicate the time required for this task, risking the quality of this work. This indicates that the maintenance personnel deviated from an expected good practice in their duties. Specifically, following three items are identified in this failure: F2, F3 and F5.
Possible Prevention Measures: Similarly, to Scenario 1, it would be beneficial if better time management techniques were practiced, as well as if the technician requested assistance.
Scenario 5
The technician attempts to find the FCD key, prioritising the search over the maintenance task (same as in Scenario 4). He/she does not manage to find the key, leaving the maintenance task unaccomplished. In the case that the technician is forgetful or distracted, he/she will not report the missing key, causing more delay, as other personnel in later time will repeat the search process.
Communication factor identified: As with Scenarios 2 and 3, not performing a proper handover, makes the ideal precondition for errors. This deviation from accurate reporting can result in lack of effective communication between colleagues and can prevent from the proper actions taken to mitigate the errors. Therefore, the communication problems identified here are in relation to items: D19, D2, C3, D8, D6, D17, C7, D15, D12, D3 and D6.
Possible Prevention Measures: Similar to other scenarios, the dual sign off in conjunction with a robust handover process could mitigate this miss.
Scenario 6
The technician attempts to find the FCD key, prioritising the search over the maintenance task (same as in Scenarios 4 and 5). He/she does not manage to find the key, therefore deciding to use his/her own key or the spare key as per the organisation's 'norm and fills in the logbook entry ('open FCD'). After completing the maintenance task, the technician is forgetful/omits or gets distracted and does not report the missing key. As with Scenario 5, this may cause a delay in the future. Moreover, using his/her own key means that this may not have the 'remove before flight' flag attached, increasing the probability of leaving the cowl door open (since this modified visual cue will be missing).
Trust factor identified: Maintenance personnel deliberately chooses to use own key, opposite to the company's policies, which might not include the dedicated visual cue. This indicates that the maintenance personnel deviated from an expected good practice in their duties. Specifically, by using the CTQS, the following four items are identified in this failure: Items F2, F3 and F4 fall in the construct of trust in colleagues' competence while item F5 falls in the construct of trust in colleagues' benevolence.
Communication factor identified: As with Scenarios 2, 3 and 5, not performing a proper handover, makes the ideal precondition for errors. This deviation from accurate reporting can result in lack of effective communication between colleagues and can prevent from the proper actions taken to mitigate the errors. Therefore, the communication problems identified here are in relation to items: D19, D2, C3, D8, D6, D17, C7, D15, D12, D3 and D6.
Possible Prevention Measures: Similar to previous scenarios, the dual sign off in conjunction with a robust handover process could mitigate this. In addition, a change in the organisational culture would be necessary to abolish unsafe practices in relation to established 'norms' outside the standard policies and procedures.
Scenario 7
The technician does not have the required time or attitude to attempt to find the missing key, thus he/she decides not to perform the assigned maintenance task and, for example, to move onto a different task. He/she forgets about the missing FCD key or gets distracted and does not report that. This shall cause delay in the work of the personnel who are then assigned to the maintenance task in the FCD-accessed area (as they will have to search for the missing key).
Communication factor identified: As with Scenarios 2, 3, 5 and 6, not performing a proper handover, makes the ideal precondition for errors. This deviation from accurate reporting can result in lack of effective communication between colleagues and can prevent from the proper actions taken to mitigate the errors. Therefore, the communication problems identified here are in relation to items: D19, D2, C3, D8, D6, D17, C7, D15, D12, D3 and D6.
Possible Prevention Measures: Dual sign off and in-shift/inter-shift handover would be an effective solution to avoid such situations.
Analysis of Scenarios
The seven scenarios presented (Scenarios 1 to 7) refer to seven different causal situations in which safety issues, related to the fan cowl doors of modified aircraft of the Airbus 320 family, may arise. These scenarios were investigated against the items of the CTQS. As shown in Table 5 , many different trust and/or communication issues corresponded to each one of the scenarios, therefore all scenarios showed communication and trust preconditions. Trust was found present in five scenarios while communication was found present in three. One scenario had communication and trust preconditions present at the same time, while the rest six had solely one precondition present (either trust or communication). More specifically, the issues identified in relation to trust were about interpersonal trust. The CTQS items are grouped in different constructs, each one indicating specific attributes of trust. Therefore, the specific characteristics identified here were trust towards colleagues' competence and benevolence.
In relation to the communication satisfaction, issues were identified in relation to the satisfaction with the organisation's communication climate, with the superiors, with the organisation's integration, with the media quality, the general organisational perspective and with the horizontal informal communication. These are the wider groups of the CSQ items, that were initially introduced by Downs and Hazen [22] and can describe categorically the specific issues with communication satisfaction identified in these scenarios.
The communication and trust items identified (listed in Table 5 ) are not factors that have to exist in combination to contribute to the hypothetical scenario. At least one of these factors (namely, one of the possible items) could suffice in the occurrence of the relevant scenario. The mean value of each item corresponds to the level of communication satisfaction and trust exhibited by the surveyed population. Namely, a high mean score is a positive indicator of high levels of communication satisfaction or trust. For this reason, an item's lower mean score of each scenario was selected as the criterion for the hierarchical categorisation of the scenarios relative to the possibility of occurrence. For example, a scenario with an item having a higher mean is less probable than that of a scenario with an item of a lower mean. Lower mean scores reveal lower communication satisfaction and trust, which subsequently include issues with communication and trust (yielding higher probability of occurrence).
The identification of more probable and less probable scenarios involves the comparison of the means for all scenarios, listed in Table 6 . The lower mean score is accounted as to have the higher occurrence probability of the scenario tabulated to this mean score. The least mean score in each scenario, that determined the ranking of the relevant scenario, is shown in Table 6 in bold font and highlighted in grey shade. This process identified two items; whose mean scores categorised the seven scenarios. Therefore, the two mean scores categorised the seven scenarios into two groups: Group A, corresponding to more possible to occur and Group B, to less possible to occur scenarios. The output of this exercise summarised the results presented in Table 7 , with a two-tier ranking obtained (Groups A and B). Based on this ranking, Scenarios 2, 3, 5, 6 and 7 are more possible to occur that Scenarios 1 and 4. 
Conclusions
The novelty of this model lies in the development and utilisation of a dedicated (CTQS) survey/question tool for aviation maintenance, which addresses methodically, for the first time, the association between communication and trust in aviation maintenance. The model can predict hypothetical deviations during maintenance practice attributed to communication and trust preconditions. These preconditions are identified (and can be quantified) based on the target group's perceptions on communication and trust. This model is expected to contribute to the advancement of research in this area, having, in turn, a positive contribution to the promotion of aviation maintenance safety.
In summary, the DiCTAM model is capable to: Section F: Trust (Adapted from [37] ). 
